The purpose of this project was to examine the effects of a 20-week training study, which included varied aerobic exercise intensity and identical resistance and flexibility training, on circumference, body mass, hormonal, health/fitness and psychophysical measures. Methods: Thirty-two of 40 recruited overweight middle-aged women were randomized into two training groups: low-intensity (LOW: −40% VO 2peak ) and high-intensity (HIGH: −80% VO 2peak ), for a 20-week training program. Participants were weighed, measured, underwent VO 2peak graded exercise tests, and had blood drawn pre-training and at 10-and 20-weeks. Results: Both groups experienced significant body mass loss at 10-and 20-weeks (LOW: p < 0.05; p < 0.01 and HIGH: p < 0.001 and p < 0.01 respectively) and circumference loss (10-weeks-LOW: waist, hip, and thigh regions (p < 0.001); HIGH: arm (p < 0.05), waist (p < 0.05), hip (p < 0.01), thigh (p < 0.05); 20-weeks-LOW: arm, waist, hip, thigh (p < 0.001); HIGH: arm, hip, thigh (p < 0.001) and waist (p < 0.01)). Ghrelin levels were elevated in the LOW group (p < 0.05) by the end of the 20-weeks of training, whereas the HIGH group had a significant decrease (p < 0.01) at that time. Over the training period, leptin concentrations diminished significantly in both groups (LOW p < 0.01; HIGH p < 0.05) and were correlated to the body mass/anthropometric changes. Discussion: Both low-and high-intensity produced significant loss in body mass and circumference measurements suggesting that it is not the intensity of exercise, but rather overall energy expenditure that should be considered. The advantage of high-intensity aerobic exercise is that it requires less time to produce the desired energy expenditure. The changes in ghrelin and leptin may have contributed to the energy intake during laboratory trials.
Introduction
The prevention of obesity and unhealthy weight gain will help to ward off many associated conditions such as cardiovascular disease, diabetes, arthritis, and other health disorders [1] - [3] . The desire to maintain or lose weight is a concern for many, yet the ability to do so is very challenging and incorporates behavioral components such as daily physical activity. Organizations concerned with the promotion of activity recommend that training programs integrate aerobic, resistance, and flexibility training as part of a total body regimen for health/ fitness benefits [4] [5] , however many studies do not include all components. One objective of this study was to use a well-rounded training program and vary the aerobic intensity to determine whether the intensity difference had an effect on body mass and circumference measurements, hormones related to hunger/satiation signals, as well as other health/fitness related variables, over the course of a 20-week training program.
High-intensity exercise (HIGH) has been shown to suppress hunger and energy intake (EI) in acute laboratory studies [6] [7] , however it is unknown how long that suppression will last. Stubbs et al. (2002) found dose-de pendent energy expenditure, with varied intensity aerobic exercise over the course of a week in lean young women, was accompanied by a partial compensation for the amount of energy being expended, yet the subjects remained in an energy deficit on exercise days. In a study conducted by [8] , obese women underwent three conditions: sedentary, low-and moderate-intensity exercise; the women consumed the same EI in all three trials, but during exercise days, deficit occurred due to the added energy expenditure. Furthermore, they found that over 57-days, obese women did not compensate for exercise energy expenditure and lost weight [9] . HIGH programs have been shown to be effective in creating an overall body mass loss [10] - [12] , yet the potential influence over hunger and subsequent caloric intake is variable under different situations.
It is well-known that hormones signal various energy states in the human body and are related to the conscious recognition of hunger and satiation. Of particular interest in this study were the hormones ghrelin and leptin, due to their well-documented correlation with hunger. Ghrelin, an orexigenic gut peptide, has been implicated in the mediation of hunger as there are sequential changes between increases in hunger and ghrelin concentrations during preprandial period and decreases in both upon EI [13] . In addition to the effects on shortterm hunger signaling, the increase in ghrelin concentrations following body weight loss were found to rise in parallel with hunger [14] . There is also evidence that HIGH acutely suppresses ghrelin [15] [16] and the associated changes with decreased hunger during and immediately following exercise have been postulated as a potential mechanism for exercise-induced hunger suppression [15] . Leptin, released in response to subcutaneous fat stores by adipose cells, relays information to the brain areas responsible for hunger, regarding the amount of energy availability [17] . There is a concomitant increase in hunger with a decrease in leptin concentrations and it is much easier to gain weight/fat back following losses; however when leptin is administered in the said state, hunger is suppressed [18] . Exercise-induced energy deficit lowers leptin concentrations [7] [19] [20] which in turn should stimulate hunger. The importance of these hormones in a 20-week training study was to see if there was any correlation between their secretion, hunger and anthropometric/body mass changes that might occur over time.
The purpose of this study was to create equal exercise energy expenditure utilizing varied intensity aerobic training, along with identical resistance, and flexibility training, to examine whether HIGH would be more effective in total body mass and circumference loss, as compared to a low intensity program (LOW). Furthermore, it was of interest to examine whether HIGH had greater health/fitness benefits over LOW, during the course of training, and whether hormonal changes were correlated with changes seen in physical structure. It was hypothesized that participants in HIGH would reduce body mass and circumference measurements more so than LOW under similar energy expenditures, over the 20-weeks training, due to hunger suppression via the modulation of gut hormones, on exercise days.
Methods

Experimental Approach to the Problem
Eligible participants were randomized into one of two conditions: LOW (n = 16) or HIGH (n = 16). Participants were assessed pre-training, 10-week and after the 20-week intervention. Participants came to the Human Performance Laboratory one-week prior to starting the program for the following measurements: height, mass, circumference (arm, waist, hip, and thigh), resting heart rate and blood pressure, and cardiorespiratory assessment (VO 2peak ). Participants were asked to arrive at the laboratory, at 0700 h, in a fasted state, having not consumed any caloric containing beverages or food since 2200 h the night before. To control for the effects of the menstrual cycle on outcome variables, premenopausal women had their visits between days 2 and 8 of their menstrual cycle. While in the laboratory, blood was drawn and participants completed visual analog scales (VAS) every 30 minutes, a VO 2peak graded exercise test (GXT) at 0730, and were given an Ad libitum meal at 0830 h. Subjects left after the final measurements were taken at 0900 h.
Subjects
Thirty-two of 40 
Procedures
Body Mass and Circumference Measurements
Body mass was measured in light clothing and without shoes to the nearest hundredth kilogram (kg) on a digital electronic scale (Tanita Ironman, Arlington Heights, IL). Circumference measurements were taken using a Gulick tape measure at the arm, minimal waist, hips, and thigh as described in the American College of Sports Medicine Guidelines.
Cardiorespiratory Fitness Assessment.
Participants completed a continuous VO 2peak treadmill protocol (GXT) one week prior to the start of the study, at 10-weeks and 20-weeks in order to determine whether their workload should increase in response to increased cardiorespiratory fitness. The GXT began at 0730 h. Subjects began walking on a level treadmill at a speed of 53.6 m/min with progressive increases in speed (13.4 m/min) every 2 minutes until volitional fatigue. The protocol described was utilized as the training conditions would be on a level track, not on a varying treadmill, therefore assessing their peak values in relation to a flat surface would elicit the percentage of their peak VO 2 they should be working at in order to burn approximately 400 kcals during the aerobic portion of the program. Collection of ventilatory measurements were continuously sampled from a mixing-chamber and analyzed for gas flow and for oxygen (O 2 ) and carbon dioxide (CO 2 ) concentration by the MAX II exercise/metabolic testing cart (Naperville, IL). Heart rate was monitored with Polar heart rate monitors (Lake Success, NY). VO 2peak was chosen as the highest VO 2 (ml/min) attained during the exercise protocol at each laboratory visit.
Resting Blood Pressure and Heart Rate
Resting blood pressure and heart rate were measured using the Omron automatic blood pressure monitor after arriving and acclimating to the laboratory setting for at least 15 minutes.
Hunger Assessment during Laboratory Trials
Hunger was assessed with a 100 mm visual analog scale (VAS) validated for variation in energy balance [21] where hunger was anchored with zero at one end and extreme valuation at the opposite end of the scale. The distances marked were converted to percentages of the full scale. Hunger was assessed every 30 minutes, beginning at 0700 h, for the duration of each laboratory visit.
Energy Intake during Laboratory Trials
A meal was provided at 0830 h, 30-minutes post exercise, in Ad libitum amounts to assess the pattern of EI as subjects progressed through the 20-weeks of exercise. Subjects were given 30 minutes to consume as much as they desired. EI was assessed by food provided and any food left uneaten. The meal choices consisted of bagels, multigrain bread, peanut butter, jelly, cream cheese, apples, bananas, fruit yogurt, Honey Nut Cheerios
oatmeal, 1% milk, orange juice, coffee, tea, and water.
Blood Collection and Hormone Measurements
During each laboratory trial, blood samples were collected every 30 minutes between 0700 h and 0900 h. Blood was kept chilled on ice in BD PST Vacutainer tubes with lithium heparin (Fisher Scientific, USA) to prevent clotting; plasma was separated by centrifugation and aliquoted into test tubes for later hormone determinations. Tubes were stored at -70˚C until analysis. Concentrations of total ghrelin and leptin were measured with radioimmunoassays (Linco Research, St. Louis, MO).
Exercise Intervention
Forty participants were randomized into two exercise groups: LOW or HIGH, and completed a 20-week supervised walking/running program. Participants were expected to exercise 5 days/week and only those who had at least 85% adherence to the program were considered for analysis, only 32 of the 40 subjects were considered for the final analysis due to inability to complete the program due to injury or illness and missing more than 15% (or 15 days) of the total program. The remaining 32 subjects had 94% compliance to the program. The LOW group walked/jogged for 60 minutes at approximately 40% (range 37% -43%) of the VO 2peak as assessed by heart rate monitors. The HIGH group walked/jogged for 30 minutes at approximately 80% (77% -83%) of the VO 2peak . Each group was expected to expend around 400 kcal per aerobic session, thus the difference in time and intensity to assure each group was approximately equal in energy expenditure. Exercise heart rates were adjusted after the 10-week laboratory visit based on the participant's VO 2peak GXT. An exercise technician monitored heart rates every 10 minutes via Polar heart rate monitors during the first two weeks, after which the subjects reported the HR to the exercise technician every 15 -20 minutes. All exercise sessions took place at Norwich University beginning at 0500 h Monday-Friday. Each woman was expected to complete the prescribed time and an exercise technician took attendance each day. Participants wore SenseWear monitors (BodyMedia, Inc., Pittsburgh, PA) one day each week to assess energy expenditure and ensure they were expending the correct amount of kcals. After the aerobic portion of the exercise program was completed, under the supervision of a trained assistant, all participants engaged in the same resistance tube training program consisting of 2 sets of 12 -15 repetitions of the following: 2 days each of chest/triceps/shoulders and back/biceps/legs, and one day of a full-body workout. The workout was concluded with abdominal and flexibility exercises.
Statistical Analysis
Statistical analyses were performed using Excel 2010 data package. Descriptive statistics were calculated and values are reported as means ± SE. Repeated measures paired t-test (2-tailed) compared the pre-exercise values against 10-and 20-week values within the groups to determine whether there was a significant difference in variables of interest from pre-training and throughout the 20-weeks. A 2-way ANOVA with replication was completed on the variables to assess differences between the groups and over time. Pearson product-moment correlations were conducted to assess the relationship between variables of interest. For all tests, a p-value of <0.05 was considered significant. Table 1 presents the mean ± SE pre-training, 10-and 20-week values for both the HIGH and LOW groups. There was a significant difference between the GXT speed (p < 0.01), and resting heart rate (p < 0.001). There were no significant differences among the remaining outcome measures between the two groups at baseline. There was no significant difference between the two training groups for the total estimated daily energy expenditure during the training sessions in the field or during the laboratory trials.
Results
Subject Characteristics
Body Mass
Both groups significantly reduced their body mass from pre-training to 10-weeks (HIGH: p < 0.001; LOW: p < 0.05) and 20-weeks (HIGH: p < 0.01; LOW: p < 0.01), indicating that exercise had an effect on overall loss of mass ( Table 1) .
Cardiorespiratory Fitness
Both groups had a significant change in their cardiorespiratory fitness as determined by VO 2peak (ml/min) and peak speed during the GXT. At 10-weeks into the program, VO 2peak significantly increased in both groups (HIGH: p < 0.05; LOW: p < 0.01) and at 20-weeks as well (p < 0.05). Both groups significantly increased their peak speed over the course of the training program ([10-weeks-HIGH: p < 0.01; LOW: p < 0.001] [20-weeks-HIGH and LOW: p < 0.001]). There was no significant change in peak heart rate during the GXT in either group (Table 1) .
Resting Blood Pressure and Heart Rate
The LOW group had a significant decrease in their systolic blood pressure at 20-weeks (p < 0.01). There was no difference in resting heart rate in either group at any point ( Table 1) .
Circumference Measurements
At 10-weeks, the HIGH group had a significant reduction in the arm (p < 0.01), waist (p < 0.05), hip (p < 0.01), and thigh (p < 0.05); the LOW group had a significant loss in the waist and thigh (p < 0.01) and hip regions (p < 0.001). At 20-weeks, the HIGH group had a significant decrease in the arm, waist, and hip (p < 0.001) and thigh (p < 0.01) regions; the LOW group had a significant reduction in all areas as well, arm, hip, and thigh (p < 0.001), and waist (p < 0.05) ( Table 1 ).
Hunger Assessment during Laboratory Trials
There was no significant difference between the groups or within the groups over the 20-weeks, although there was a non-significant trend for subjects in both groups to report less hunger over the course of the 20-week training period as assessed during the laboratory visits (Figure 1) . 
Energy Intake during Laboratory Trials
There was a non-significant trend in LOW group to consume more over the course of the 20-weeks, as they consumed 24% more calories after 20-weeks of training as compared to only a 4% increase in the HIGH group (Figure 2) .
Hormones
Ghrelin-Total ghrelin concentrations had a significant decrease in the HIGH group from pre-to 20-weeks (p < 0.01). There was a significant increase in ghrelin levels in the LOW group from pre-to 20-weeks (p < 0.05). Over the course of the 20-weeks of training, there emerged a difference between the two groups ([df 2, 102 , F = 4.88, p = 0.009] (Figure 3) . Energy intake during laboratory trials. There was no significant difference in energy intake between the two groups or the trials. There was a non-significant trend for increase food intake by the LOW group at 20-weeks.
Leptin-Leptin concentrations diminished significantly in both groups over time: HIGH 10-weeks (p < 0.01) and at 20-weeks (p < 0.05); and LOW 10-and 20-weeks (p < 0.01). There was also a difference between the groups over the course of the training period ([df 1, 102 , F = 5.82, p = 0.02] (Figure 4) .
Correlations between Variables
As expected, the decrease in body mass was correlated with BMI and circumference measurements as well as leptin, when both groups were considered together (p < 0.05; 0.05; 0.001). There was no correlation with any variables to hunger or ghrelin. When the groups were calculated separately, again, no relationship existed between the variables and hunger or ghrelin. Most of the anthropometric measures were significantly related in Figure 3 . Total ghrelin concentrations during laboratory trials. There was a significant decrease in ghrelin levels in the HIGH group form pre-to 20-weeks (p < 0.01). There was a significant increase in concentrations in the LOW group form pre-to 20-weeks (p < 0.05). There was a significant difference in the groups over the 20-weeks of training (df 1, 102 , F = 4.88, p = 0.009). Leptin concentrations during laboratory trials. There was a significant decrease in leptin levels in the HIGH group form preto 10-week (p < 0.01) and pre-to 20-weeks (p < 0.05). There was a significant decrease in concentrations in the LOW group form preto 10-weeks and pre-to 20-weeks (p < 0.01). There was a significant difference in the groups over the 20-weeks of training (df 1, 102 , F = 5.82, p = 0.02).
both groups (p < 0.05; 0.05; 0.001), however there some that did not have any relationship: HIGH: thigh, weight, waist, and leptin; Leptin, weight, waist, arm. LOW: thigh, waist and leptin (see Table 2 ).
Discussion
The current study illustrated that by engaging in a well-rounded exercise program utilizing either low-or highintensity aerobic portion, a significant reduction in overall body mass, circumference measurements, and increased cardiorespiratory fitness will occur. There was no significant pre-training difference between the two groups with the exception of maximal speed attained during the VO 2peak GXT and resting heart rate during the laboratory visits.
Of interest was that both groups had a similar decline in overall body mass ( Table 1 ), indicating that it was total caloric expenditure, rather than the intensity of the exercise, that was contributing to overall body mass loss, which agrees with previous studies that have investigated intensity effects [11] [22] . Many participants in exercise programs remain in energy deficit on days where they exercise as compared to sedentary days. Slentz et al. (2004) , showed a clear dose-dependent response from sedentary to increasing amounts of caloric expenditure, indicating the more energy expended, the more weight lost. In this current study, the participants exercised 5 days per week with similar energy expenditures through aerobic exercise of differing intensity, along with the same resistance and flexibility training; however there were two days where there was no organized activity, which could be one of the reasons why a greater body mass loss did not occur in both groups. In studies conducted by [23] when obese women exercised daily, they remained in an energy deficit and had subsequent weight loss as they did not eat more on those days. On exercise days, an energy deficit is likely to occur, although in some individuals, there may be some compensation. Moreover, it is important to remember that even modest changes in body mass can bring about significant health changes [24] . Further investigations are necessary to determine the amount of daily exercise energy expenditure and how many days per week are needed to induce a weight change. In short-term laboratory studies, HIGH has been shown to decrease hunger and EI [6] [25] . An indirect observation of this study considered whether HIGH could sustain decreased hunger over the course of a day, and over 20-weeks, thereby creating a larger energy deficit as compared to LOW. The hypothesis was that participants in LOW would not experience the same degree of hunger suppression and consume more kcals during the course of the day and over the 20-weeks, thereby not losing as much weight as HIGH, who would have more hunger suppression on the exercise days. By design, both groups were to expend the same amount of kcals through the exercise program in order to observe whether greater hunger suppression, due to the difference in aerobic exercise intensity, would result in a greater body mass loss. During the laboratory trials, hunger was not significantly different between the groups or over the course of the 20-weeks, in response to a VO 2peak GXT (Figure 1) , which was not surprising since the response was to peak exercise. EI was measured by an Ad libitum meal presenting 30-minutes post-exercise to observe whether there was a change over the training period or between the groups in response to the VO 2peak GXT. There was no observable difference between the groups, but the LOW group had a non-significant trend to consume more by the 20-week trial (Figure 2) , which was of interest due to the concomitant change in ghrelin concentrations. Examining the intensity effect on hunger and EI by having the participants complete their regular workout during the laboratory trials, would have provided more specific information needed to interpret why no significant difference in body mass between the two groups was seen over the 20-week period. As suggested in previous work, there could be EI changes in response to exercise that occurred over time that were not elucidated by short-term studies [9] [26] [27] . Hunger had no correlation to any of the variables in the study indicating that hunger changes were not significantly affected over time and perhaps would not have an overall effect during the course of the 20-weeks.
By 10-weeks there were significant circumference changes in all regions in HIGH, and all but the arm in LOW. By the 20-week point, both groups had changes in all four areas. Of particular importance were the changes in the abdominal region, as a waist circumference of >88 cm and waist-to-hip ratio of >0.85, in women, are considered risk factors for cardiovascular disease [4] [28] , and a better predictor of mortality than BMI [29] [30]. This is of concern for middle-aged women as they approach menopause, as there is the potential for weight gain during that time, specifically an increase in fat depots in the abdominal area [31] , thus a greater cardiovascular risk and mortality from associated diseases. Both groups had waist circumferences over the 88 cm benchmark, as well as waist-to-hip ratios of >0.85 before training; however, both had significant changes over the course of the 20-weeks, with an average reduction of 5 -6 cm in the waist circumference, bringing waist-to-hip ratios down to 0.85. If the subjects continued with the program beyond the 20-weeks, it is conceivable that additional losses in the abdominal region would have occurred.
Increased cardiorespiratory fitness has been linked to a reduction in cardiometabolic risk [32] , especially those associated with metabolic syndrome risk factors [33] . The participants in this study had significant changes in their VO 2peak in response to a GXT. The HIGH participants had an 18% and LOW a 28% increase in their VO 2peak . Although it appears the LOW group had a larger change in cardiorespiratory fitness, it could also be due to the initial fitness levels of the participants, as HIGH had a slightly higher fitness level at baseline. Other factors to consider are pain or fatigue tolerance, comfortableness of the participants walking/running on the treadmill, and adaptation to wearing metabolic measurement equipment (i.e. mask and headgear with hoses attached). The same could be said for maximal speed during the GXT; both groups had a significant increase in speed attained. Surprisingly, only LOW participants had a significant change in SBP, which could have been due to any number of situations where they could have engaged in physical activity of higher intensity to elicit cardiovascular changes not seen in the other group. At the 20-week trial there were no changes in DBP, as might be expected over the course of an exercise program [34] [35] .
The concentrations of total ghrelin changed in opposite directions between the two groups. LOW showed an increased in ghrelin at the 20-week trial, which is similar to what has been reported in other studies where a loss in body mass has occurred [14] [36] . Interestingly, LOW had an 82% increase in ghrelin levels which was accompanied by a 24% increase in the test meal during the laboratory trial, yet the subjects reported a 12% decrease in hunger. This could indicate that subjects were not accurate in their assessment of hunger as there was no correlation between hunger and other variables. HIGH had a significant decrease in ghrelin levels by the 20-weeks which were accompanied by a 9% decrease in hunger also noted by others [15] [37] . The diminished ghrelin levels in HIGH could explain why subjects did not consume more kcals at the test meal (4% increase) as compared to the LOW group (24% increase). In laboratory trials where subjects underwent sprint and endurance trials, subjects had a greater decrease in ghrelin levels following sprint exercise [38] . In the laboratory, all subjects in this study underwent a VO 2peak GXT rather than the separate workouts, implying that it was the training, rather than the test, that was responsible for the changes seen in ghrelin concentrations. The conundrum remains, LOW had a significant increase in ghrelin, yet HIGH had a decrease at 20-weeks. Ghrelin has been shown to increase rapidly in response to acute energy deficits [39] as well as long term deficits that result in weight loss [13] or no weight loss [40] , indicating that ghrelin can be sensitive to both short and long-term energy availability and weight regulation [13] . In the current study, LOW results support this theory; however HIGH does not. This could be due to a plateau in HIGH in terms of body fat loss as compared to LOW, having a full body composition assessment may have elucidated the difference between the groups. Another possible explanation could be the changes in PYY; although not measured in the current study, it was shown previously that PYY directly inhibits ghrelin neurons, indicating that PYY should be considered when examining the changes in ghrelin and its' effects [18] .
The secretion of leptin diminished significantly over the course of the 20-weeks for both groups, along with a decrease in subjects' body mass and circumference measurements seen by others following exercise [7] [19] . This decrease in leptin could stimulate an increased drive for EI, thereby attenuating the amount of body mass lost through exercise-induced energy expenditure. Leptin was significantly different depending on the group the subjects were in, as LOW = 34% and HIGH = 22.4% decrease in leptin levels. The increased leptin levels at baseline in the LOW group and subsequent larger change in leptin concentrations at 20-weeks could indicate a greater body fat mass. It could be surmised LOW consumed more kcals at the 20-week trial as compared to baseline due to a greater decrease in leptin and an increase in ghrelin. If total body composition could have been measured, again, it may have illuminated whether the changes in body fat could explain, in part, the changes seen in leptin and ghrelin.
Limitations of the study: The inability to measure regional fat and fat-free mass to observe changes that may have occurred as a result of the training programs was a limiting factor as it takes approximately 12-weeks to see appreciable changes in muscle mass, which can contribute to overall health through increased bone mass, metabolism, and insulin sensitivity to name a few [5] . It is of interest to observe specific changes that occurred as a result of the 20-weeks, with varied aerobic intensity and identical resistance and flexibility training. During the laboratory trials the hunger measurements were in response to a VO 2peak GXT rather than the varied intensity aerobic workout. It may have provided more conclusive evidence as to how the participants felt, in terms of hunger, to have had them do their regular exercise routine rather than a GXT; however a GXT was necessary in order to make adjustments in the participants exercise prescription. Not having the subjects complete a restrained eating questionnaire to determine whether they would have changed their eating patterns during the laboratory trials would have also provided important information. Lastly, is would have been interesting to observe one-year post-training if the participants continued with their exercise routine and maintained the body mass loss that occurred while training.
Practical Applications
The major findings of this study were that both LOW and HIGH can have positive effects on body mass loss, reduced circumferences, increased VO 2peak , and an increase in the speed during a GXT. Overall body mass loss in response to aerobic exercise is not dependent on intensity; it will occur regardless, especially when combined with a resistance and flexibility program, provided the energy expenditure is the same. Health benefits are likely to occur with either intensity of exercise, however HIGH requires less time during the day. Consideration must be given to whether it is the suppression of hunger to prevent excess caloric intake or the energy expenditure of exercise that has the greatest contribution to the energy deficit created on a daily basis, thereby influencing weight loss or prevention of weight gain. The effects of the changing hormonal milieu on subsequent EI and hunger levels, during exercise days, should be elucidated. Further investigation is needed into the actual body mass changes in terms of fat and fat-free mass related to well-rounded exercise programs that vary the intensity of the aerobic portion and incorporate resistance and flexibility training.
